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Abstract:- 
In this paper, a microcontroller-based electronic circuit have been designed and implemented for 
dental curing  system using  8-bit  MCS-51 microcontroller.  Also a  new  control card  is  designed 
while  considering  advantages  of  microcontroller  systems  the  time  of  curing  was  controlled 
automatically by preset values which were input from a push-button switch. An ignition based on 
PWM technique was used to reduce the high starting current needed for the halogen lamp.  This 
paper and through the test result will show a good performance of the proposed system. 
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1.Introduction 
The curing process in dental system is cured 
depending  on  the  material  used  between  10 
and 60 second in step of 10 second using blue 
beam light  from a  light source.  The  existing 
types of cards utilize analogue-controlled time 
features  like  time  control  and  light  intensity 
control. Some disadvantages of these systems 
can  be  stated  as  complexity,  low  reliability, 
high  cost  and  big  size.  This  control  cards 
consist  of  several  circuit  components,  thus 
can  be  fairly  complex  and  clumsy.  These 
control  cards  are  mounted  on  two  or  more 
separate boards because they just do not fit in 
a single board.    
The  new  design  is  compared  with  other 
existing system; the major advantages of the 
new  designed  system  are  the  following  the 
small  size  of  the  system,  programmable, 
simple, reliable, and low cost. The 12V, 75  
 
watt halogen lamp, the source of the light is 
controlled by a power transistor with a PWM 
mode  provided  by  the  microcontroller.  By 
using  this  technique,  the  starting  current 
needed  for  the  lamp  is  reducing. 
Consequently, the desired curing process  for 
the  dental  system  is  obtained.  The  new 
control card can be also fit in a single board 
because there are a few circuits used  by the 
design,  which  reduce  the  cost  and  the  noise 
level during its operation. 
2.The System Characteristics 
The designed system is a light curing unit for 
interiorly  polymerization  of  dental  materials 
that can be shown in Fig(1). The system is a 
hand-held,  corded.  The  visible  light 
polymerization system consist of a pistol-style 
hand  piece  attached  via  a  1-m  cord  to  the 
power  unit  and    the  power  unit  contains  a Ali hussein hamed/Al-khwarizmi Engineering Journal, Vol.2, No. 1,PP 78-84  (2006) 
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built-in  digital  controller  and  D.C  power 
supply.  The  activation  ON/OFF  control 
exposure  time  selection  switches  and  seven-
segment  display  are  conveniently  located  on 
the  power  unit.  The  hand  piece  comes  with 
quartz-halogen  lamp  and  a  10-mm  curved 
curing wand. a thermister was used near the 
halogen  lamp  which  will  interrupt  the 
microcontroller  when  the  temperature  of  the 
lamp  goes  to  a  high  value,  Then  the 
microcontroller  will  turn  the  fan  on  to 
minimize  unnecessary  fan  operation  and 
noise. 
3.The System Implementation 
Among curing light control system, one of the 
most reliable ones is the microcontroller type. 
the microcontroller  and  halogen  lamp  power 
supply  designed  for  positive  voltage  of  5V 
and  12V  using  LM7805S  and  the  power 
LM317  voltage  regulators  respectively,  as 
shown in Fig.(2). Selection of resistors R1 and 
R2  allow  the  setting  of  the  output  to  any 
desired  voltage  over  the  adjustment  range  ( 
1.2 to 37 V). the output voltage desired can be 
calculated using : 
2
1
2 ) 1 ( R I
R
R
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with typical values of Vref=1.25 V    and   Iadj= 
100 µA. 
 
 
 
For a 12 V, the values of the resistors R1 ( 
which  act  as  a  current  sensor)    and  R2  are 
220Ω and 2KΩ respectively. 
The control card circuit diagram is shown in 
Fig (3). Microcontrollers require one or more 
power  supply  voltages,  these  voltage  values 
should be kept in the 5% margin of operation 
limits.  
In order to display a 2-digit decimal number 
indicate  the  time  of  curing  in  seconds,  a 
seven-segment display units is used. Also we 
used the 7447 driver/converter to prevent the 
vibration  of  the  LEDs.  Each  display  has  a 
common  cathode  and  controlled  by  a  single 
transistor driven from the microcontroller. 
A  heat  sensor,  the  thermister,  have  been 
putted near the halogen lamp which runs as a 
switch, when the lamp temperature rise above 
75 ْ   c the thermister will contact enabling the 
interrupt  of  the  microcontroller,  the 
microcontroller  will  stop  its  convent  work, 
turning OFF the lamp and  turn ON the fan is 
in  order  to  cool  the  system.  This  is  an 
important feature provided by the new design 
using microcontroller, which  will protect  the 
system  from  damage  and  make  the  work 
safely. 
Three push button switches are provided with 
the system located in the front panel two of 
them are used to select the required time for 
curing. By pressing the increment switch the 
seven  segments  will  display  the  time  in 
seconds, each press will increase the time 10-
second. The decrement switch is opposite to 
the  increment  one.  The  start  switch  is  press 
when the required time is selected, this switch 
shall run the halogen lamp.   
 
4.The Software Solution 
In this work a problem has been occur during 
the test of the system, when the power is turn 
on  the  system  work  normally,  once  the 
halogen lamp is turn on, the microcontroller is 
reset. the reason for this case is that the lamp 
when work in its rating consuming a current 
of 6 ampere, when it is worm, but the starting 
current is much more than this by two or three 
times,  thus  the  D.C.  voltage  of  the  power 
supply  will  drop  very  fast  causing  restart  of 
the  microcontroller.  Many  solutions  to  this 
problem  was  introduce,  one  of  these  
solutions is to use a power supply dedicated 
for  the  halogen  lamp,  but  this  will  lead  to 
make the system size bigger with  high cost. 
A pulse width modulation PWM technique is 
used  to  solve  this  problem  by  using  the 
benefit of microcontroller.  A worm  software 
subroutine  was  built;  by  this  a  frequency  of 
4.9 MHz      (2040 μ sec.) was produced. For 
the first period a pulse of ON about           8 μ 
sec. width is given to the halogen lamp then 
the lamp is turn OFF for a period of      2032  
μ sec, as shown in Fig (4-a-), for this pulse 
the D.C. supply voltage will not drop. In the 
next period  a pulse  of 16  μ sec.  is ON  and 
2024  μ  sec  OFF  and  so  on.  This  technique 
would continue for 0.5 sec, after this time the 
voltage input to the transistor of the lamp is Ali hussein hamed/Al-khwarizmi Engineering Journal, Vol.2, No. 1,PP 78-84  (2006) 
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stay ON  for the  required time  of curing  10, 
20, 30,.. sec. as shown in Fig.( 4-a-).   
5.The test result 
By  using  this  technique  the  duty  cycle  is 
changing  linearly  by  a  figure  of      0.4  % 
.where the duty cycle is  
off on
on
T T
T
dutycycle

  
In the first period the duty cycle is 0.4% and 
increasing  each  cycle  by  this  value.  By  this 
the lamp will worm in about 0.5 sec. Fig (4-b-
) shows the current rising through the worm 
time and then stay at steady state for the rest 
time.  Fig.(4)  explain  the  starting  current 
without  using  the  PWM  technique,  these 
result  was  obtained  practically  using  digital 
storage oscilloscope. 
6.The Conclusions 
The four most important results of this study 
for the purpose of controlling of light curing 
in dental system are 
Usage of microcontroller in the control card, 
the  small  size  of  the  system,  the  full 
reliability of the control card comparing to its 
relatives, using the new software solution for 
the  hardware  problem.  The  control  card  of 
the  early  equipment  is  semi-mechanical. 
Timing values are input from potentiometer. 
The most sophisticated control card that is in 
use  is  designed  with  the  digital  design 
techniques. 
In this designed  system a  smaller amount  of 
the circuit component is used and all of them 
are placed on one card. 
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Fig(2) Schematic digram of the designed power supply
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 نانسلأل  يؤضلا فيفجتلا ةموظنم ىلع  ةرطيسلل قيقد جلاعم ةرئاد ءانب و ميمصت
 
 دمح هيسح ًلع
 تامولعملا ةسدنه مسق
يمزراوخلا ةسدنه ةيلك  
 دادغب ةعماج
 
 
ةصلاخلا :  
نانسلاا ةوشح فٌفجت ماظنل مدختست قٌقدلا رطٌسملا لامتساب ةٌنورتكلا ةرئاد ءانب و مٌمصت مت ثحبلا اذه ًف  .  ثادحتسا مت
قٌقدلا رطٌسملا دئاوف نم ةدافتسلاا للاخ نم ةدٌدج ةرئاد  .  ىلا ىطعت مٌق للاخ نم فٌفجتلل بولطملا تقولا ىلع ةرطٌسلا تمت
ةطغضلا حٌتافم لامعتساب اقبسم رطٌسملا  .  ةضبنلا ضرع نٌمضت ةقٌرطب فٌفجتلا ًف لمعتسملا نٌجولهلا حابصم داقٌا مت
لمعٌ ًكل حابصملا هجاتحٌ يذلا ًلاعلا ءدبلا راٌت نم لٌلقتلل كلذو  .  ادٌج ءادأ نٌب صحفلا جئاتن للاخ نم و ثحبلا اذه
ةحرتقملا ةموظنملل  .
 